Environmental enrichment affects striatal graft morphology and functional recovery.
Environmental conditions and behavioural experience can affect neuronal function and morphology. It is less well known whether such factors also influence the growth, integration and functional recovery provided by neural grafts placed within the damaged brain. Here we report on the effects of differential housing conditions on striatal graft morphology and functional recovery after striatal lesions. Rats were pretrained on a skilled bilateral forelimb task, the staircase test, and lesioned unilaterally in the lateral dorsal striatum with quinolinic acid. One group of lesioned animals was given suspension grafts of E15 whole ganglionic eminence implanted into the lesioned striatum. Following transplantation, the animals were housed either in standard cages (four per cage) or in enriched environment housing conditions (10 per cage) with tunnels, ladders and increased living space available for exploration, social interaction and play. The differentially housed animals were retested on the skilled staircase test at two separate time points. Repeated testing, environmental enrichment and transplantation positively influenced behavioural recovery. Partial recovery was observed bilaterally amongst the grafted animals in both housing conditions. Nevertheless, the grafted animals housed in the enriched environment performed significantly better in the final test compared with all of the other experimental groups. The grafts survived equally well under both housing conditions but the grafts of animals housed in the enriched environment contained larger projection neurons and were somewhat better reinnervated by dopaminergic afferents. An increased level of striatal brain-derived neurotrophic factor was observed in the control animals housed under the enriched compared with the standard conditions. The results indicate that an enriched environment can affect both graft function and graft morphology through as yet unknown mechanisms.